The Effect of Intralesional Insulin and Glucagon in Acne Vulgaris**From the Insulin Research and Treatment Unit, Creedmoor State Hospital, Queens Village, New York.  by Grover, R.W. & Arikian, N.
THE EFFECT OF INTRALESIONAL INSULIN AND GLUCAGON IN
ACNE VULGARIS*
R. W. GROVER, M.D. AND N. ARIKIAN, M.D.
The parenteral administration of insulin to non-
diabetic patients appears to ameliorate acne vul-
garis. Wortis (1) reported improvement in the
acne of patients who were treated with insulin
shock for schizophrenia, a finding confirmed by
one of us (2), by Laqueur (3), and by Dussik (4).
Semon and Herrmann (5) claimed favorable
results when insulin was given as deliberate
therapy for acne and believed that the improve-
ment was caused by the correction of minor blood
sugar abnormalities. Recent experience has sug-
gested that oral antidiabetic agents may also im-
prove acne (6, 7).
Our interest in the subject was stimulated by
the observation of one of us (2) that the direct
injection of insulin into acne lesions produced a
prompt regression of the lesions. The following
article reports preliminary studies undertaken to
validate this observation and to determine its
mechanism.
MATERIALS AND METHODS
Young adult volunteers of both sexes, hospital-
ized for mental illness, were studied. Their re-
sponses were observed daily. In the initial phases
of each experiment the lesions were photographed
in color for objective evaluation and a double
blind technic was used in the experiments with
insulin. In each case, however, the results were so
clear that such blind technics were abandoned as
superfluous.
A. Intralesional insulin in acne. One isolated
papular acne lesion on the back of each of ten
patients was given a single injection of insulin.
Each lesion was infiltrated intradermally with
approximately 5 units of regular insulin (Squibb,
40 units/cc.). Disposable syringes with 26 gauge
needles were used. As a control, a similar amount
of insulin, deactivated by heating at 7000. for
three hours, was injected into a clinically equiva-
lent lesion at a different site on the back of each
patient.
B. Intralesional glucayon in acne. Single papu-
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lar acne lesions on the backs of eight patients were
injected intradermally with 0.5 mg. of glucagon
hydrochloride (Lilly, 1 mg/ce.), as in the previous
experiment. The same amount was simultaneously
injected into an area of normal skin. Lacking
information about the deactivation of glucagon,
and about possible toxicity of the products of
such deactivation, either physiologic saline or 5
per cent glucose in water were used as a control
injection into a similar acne lesion on the back of
each patient.
C. Intralesional insulin in skin responses to
tuberculin and to staphylococcus vaccine. Eight
patients reacting well to the intradermal injection
of second strength tuberculin p.p.d. (Parke-Davis.
The average reaction was an edematous erythema
of an inch diameter at 24 hours) and eight patients
showing similar reactivity to staphylococcus
vaccine (Lilly, Staphylococcus Vaccine, Mixed
Albus and Aureus V-563) were studied.*
The appropriate antigen was injected intra-
dermally into symmetrical areas of the volar
aspects of the forearms of each patient in both
groups. On the following day, when reactions were
evident, one forearm lesion was injected with
insulin in the manner previously described and
the opposite forearm lesion was injected with
deactivated insulin as a control.
D. Intralesional glucagon in skin responses to
tuberculin and staphylococcus vaccine. Several
weeks after the experiment with insulin outlined
in experiment C, the same patients were studied
again, but glucagon was used in place of insulin.
In each patient 1 mg of glucagon hydrochloride
was injected into the 24 hour delayed allergic
reaction on one forearm and either 5 per cent glu-
cose solution or physiologic saline was used for
injection into the control lesion on the opposite
forearm.
RESULTS
A. Acne papules treated with insulin showed
improvement in each patient. On the day after
the injection of insulin, there was a visible flatten-
ing and palpable decrease in the depth of all of
the lesions, though there was little change in their
color. The control lesions, and acne lesions else-
* An effort was made to study both insulin and
glucagon effect on reactions produced by a com-
mercial preparation containing antigens derivedfrom both staphylococci and C. acnes (Lilly,
Acne Mixed U B A-12, Undenatured Bacterial
Antigen), but the skin responses to the antigens
were too weak to permit reliable interpretation.
* From the Insulin Research and Treatment
Unit, Creedmoor State Hospital, Queens Village,
New York.
Received for publication July 19, 1962.
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where, were unchanged. There was no tendency
for the lesions to recrudesce during the succeeding
days of observation and no late sequels, such as
atrophy, were noted during the several months
involved in the experiment.
B. Acne papules treated with glucagon showed a
mild, but distinct, worsening. On the day after in-
jection with glueagon the lesions were more
elevated and infiltrated, but showed no change in
color. The sites of injection of glueagon into nor-
mal skin showed no reaction and untreated acne
lesions and the control papules injected with
either physiological saline or 5 per cent glucose
were unaltered.
C. Delayed allergic reactions treated with insulin
showed no change. The course of the reaction in
both treated and control arms appeared to be
normal.
D. Delayed allergic reactions treated with glu-
cagon showed enhancement of the degree of re-
activity and prolongation of their course. On the
day following the injection of glucagon the lesions
were thickened, though no more extensive, while
the controls remained unchanged. All of the re-
actions treated with glucagon persisted two to
seven days longer than the controls.
DISCUSSION
Our study seems to lend support to the clinical
impression that insulin improves acne. In contrast
to previous work, the intralesional technic indi-
cates more precisely that the improvement de-
pends solely on insulin, since the systemic effects
of parenterally injected insulin, especially the
stress of insulin shock, were avoided. The lack of
change in lesions remote from the treated lesion
indicates a purely local effect and the lack of re-
sponse to inactivated insulin, in which almost all
of the insulin activity was destroyed (3), strongly
suggests that the observed improvement was a
function of insulin hormonal activity.
The nature of the action of insulin in acne, how-
ever, is obscure. Despite a persistent clinical im-
pression that an excessive intake of sugar is deleter-
ious to acne, a view apparently derived from the
known aggravation of pyogenie infections by glu-
cose, it seems unlikely that increased blood levels
of glucose, as such, are of etiologie significance.
There is no clear evidence of consistent blood
glucose abnormalities in acne (8, 9), variations of
carbohydrate in the diet seem not to affect the
course of the disease (9), and there is apparently
not an increased incidence of acne in juvenile
diabetics (10). In the present work it seems most
probable that the effect of insulin was inde-
pendent of blood sugar levels.
It seems reasonable, on the other hand, to sug-
gest that insulin may improve acne by its periph-
eral effect on cellular carbohydrate metabolism,
a view also proposed by Cohen and Cohen in their
work with tolbutamide (6). In our study the im-
provement produced by insulin and the opposite
effect of the glueagon, both being local in their
effect, add substance to this viewpoint. It is of
interest that two hormonal substances clinically
useful in the management of acne, the estrogens
and thyroid extract, are also believed to influence
the intermediary metabolism of carbohydrate.
Bullough (11), working with mouse ear epidermis,
has shown that estrogens excite the glueokinase
enzyme system and lead to an increased glucose
absorption by the cell. More recently, Freinkel
(12) has shown that 1-thryoxine increases glucose
assimilation and aerobic glyeolysis in whole skin
preparations from the guinea-pig.
The failure of intralesional insulin to influence
delayed reactions suggests that the local effect of
insulin is to a certain extent specific for the in-
flammation of acne and does not support the idea
that delayed allergy of the tuberculin type plays a
role in the pathogenesis of acne. The enhancement
of both acne and delayed allergic reactions by
glueagon raises the possibility that the pancreatic
alpha cell hormone may enhance inflammation in
a non-specific manner. It is clear, however, that
glucagon is not primarily irritant to normal skin
when injected intradermally in the concentrations
we used.
Glucose and saline solutions are probably of
limited value as controls for injected glucagon. A
considerable body of evidence indicates that
insulin is rapidly fixed by tissues (13) and the
persistent effects of glucagon on the inflammatory
responses of delayed allergic reactions imply that
it is taken up by the tissues in a similar manner.
Glucose and sodium chloride, however, are freely
diffusible substances which probably leave the
site of injection quickly.
We must emphasize that intralesional insulin is
a limited therapeutic technic. Injections of several
lesions simultaneously, involving the use of five or
more units of insulin, may produce hypoglycemic
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reactions. Further, late insulin atrophy is always
a possible hazard, though this complication was
not observed in our patients.
5UMMAEY
1. Papular acne lesions were improved by
intralesional injections of insulin and made worse
by intralesional glucagon.
2. Delayed allergic responses to tuberculin
p.p.d. and to staphylococcus vaccine were unin-
fluenced by intralesional insulin, but were made
more intense and prolonged by intralesional
glueagon.
3. It is suggested that the amelioration of acne
vulgaris by insulin may depend more on its effect
on the cellular intermediary metabolism of glucose
than on its effect on blood sugar levels.
4. The pancreatic alpha cell hormone appears
to fix to tissues in a manner similar to insulin and
may possibly cause a non-specific enhancement of
inflammation.
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